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■ „ut« to th. "coverj of 8«oli»« 

.»=o»»- « " " 

emitted . "».«»••" ' ' „- .i.. .t»di« 

„„.d...d to « to .lii.... 

M»uf..t«rers already fit 4i„i„.a ,or l»t.»a. » 

..„„a. ao=a.. ..d » '"™;:rv.p»r «.«tad t.. 

stationary aft.r »... The ^„ , 

.,avi„» air t«.».H "» '"JJ „cov.r.d fr- t^ 

.„i«.r i. vit. 1. ^it. .0 

tt. vapour ..1..10" ^, , lur. I. tb««M » b. 

..ti.factory. ^.ri« .or-l 
sai.*"-^ ^j^g engine. 

,0 ar. co.tl.uo->y r.tor..d to t ^^^^^ ^^^^^^^^^^ . 

,.».ns« a. ... tan. i. it i. 

„o..t o. saa <"""'°"";' " sasoU.. vapour altho»,b 

.aU. c.»p..t..y .00 ^. Tbi. 1. 

tbi. o»ly o«»" -""7 ";;„.,„o , 0. vapour for . typld 
.,„lv.U« to appro.!.."'? ^ 
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.r. pr.pc"ls both . '"^ . u 

, „ ... s.o„.. :. 
«.u« ' " u .0--' • '° 

en .0. b. c.n«.l'»"I . 

0.. .PPro-o" " "„ „„.,.r ..V. t-- 

.„.o. .... . - ^ 

»» .1.. por.. i. "-n 

„„por. r.«. ... r.,.n.r..i».T 

.p„<»i.=..iy » p..-—""' 
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and average pore oia» 

♦ od However the lovei . strongXy 

regenerated. »ow butane, are not neiQ 

l.cr....< c»pl«»7- „ . „„i.t.t for .«.=>»•" " 

A«or«»S t. th. pr.s.« '»v. . ^, .^.pt.« t. 

! 0 r Jo .hi 0.. o. .O.or«« POl,~r. 
Ih. pr..f«' .. .bov.. 

...ou.. "po- '™ .......o. po.-- 

,„ ...olio. "PO" ' .„M.,».«ly 

...orb..t b.« M P""»» • 7,,. of .■i=or>..« p.»7.«- 

«c.r.i.. " v..>ci. co^r"- 
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carbons aireaog^ r polym«3f aos" 

J. .P.«.c.u» .„..c. .... - - ...M- 

,„ „ loooo . °' pol,.... v«=b «7 b. ^ 

ii„at.r o£ »» ..i^TlsiM »»"" """"" . 

. - ' " ':r: ::r. -r- ' - ' " ■ 
:r :::: — - :::;:.:;r;:^^^ u ....... 

" ' : : » 30 b. ..r 
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vail as larger pores for gas transfer, 
adsorption purposes, as veil ^ „,^,,,e 

A Particlarly ^ ^^..^..^e a., a .inor a.o.nt o. 

"-^""^ ^ n^^TsTol -er t.e .esignation -^.ersor. X.." 

I, Roto, i «•« ^ ,ai a'P"" °" "» 

,.„UU.. "'^-'l 
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.,U ..P"» «• b.tv... tHo S."U.. v.p.ur ..1" 

,5 " t« « s... ^y r.£.r..c. to _ _ 

: " pol,»r.o„^. r.Uo 

. ,„ut t» — 

„ vol»» ..t ^^^^^^ , 

„ „ «.osp..r. " - ; » 7;^^„. „ o».st.. 

„J.,. to t.. vol»». 0« ^. o,u- 

„po« u." (n> ... t». v..t to ^^P^ ^^^^ ^^^^^.„ „ 

„U. o£ poly." to ; p„,.„uy I. t.. r..,. 

..y ^ '» 3 , „ ,.5;..5. 

„ to 6.*, o." ';t; „o ...ort..t. -y - " 

Ih. r.Utl" »' .„„ „„„ Jor dHf.'.»t tJP" 

th. periom.." o< t*. c ^^^^^^ ^„ 

.oUtiUty ...U typlcuy use- i.^ P » 
3„ „ ..,.o. =-t :r;oi™. r.t.o. ...t.^ - 

i. taievoS that poly" ^..Ir.M.. 

... ...» "..tW. 7 .Up..it.o. o, 

,op..ai,.| 0= t». °' „ .,o.. „.y corr..p..- to . 

a. i.Ut ... v..t, ,.„r«« po>y»r ... . 
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- +v,<e will not necessarily 
. bed of carbon. However this will n 

relatively small adsorbents. 

correspond to ^ ^^^"^^ ,,,,,,„tea vit. reference to the 

The invention will now pe 
erawingsand the following experiments. 

In the drawings: , 

Figure 2 is a co. ^-^^ tn the invention. 

vitb . MS '» agister .l.t.;« "» ' 

» v.po.r outut W .= Pr» ^^^^^ ^^^^^ 

.„t <A), v"ch ..7 .U" ^^^^ ..... 

springs (6) " „j com,..".' 

(.) is of t.. porous P"-™ ' ; o.r... 
..sor.e.. such .Mt th. v,»»« r.Uo^of ^ ^ ^^^^^ 

us. i. . »«" „uk con..ct.d b, 

... .pproprU.. v.:v.. to . e „ 

v.«t. iro. th. v.blcus fuel „ tb. ..gl". 

,„ (3, i. oo...c«» » P'P'« •» „ . ,„b„r.ttcr. Tb. 

provides .or tb. ..^ ,u.i 

air. vrnen the .otor v.h.cl. .s outlet (3) b. 
r„K enters tbe oe.lster » * .M. » 

35 close, so th.t »o elr is dra™ tbrougb 
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, . 1 Gasoline vapour evaporating f ro« the fuel tank will 
not essentxal Gas P ^^^^ ^^^^^^^^^ 

pass through .nlet ,..o the 

the absorbent polymer and then dit ^^^^ 

K«r, When the motor is running air wxxx 
.dsorbent carbon. When ^^^^^^ ^^^^^^^^ ^^^^^^ 

through the vent (4) and will P ^^^^ ^^^^ ^^^^ 

through the adsorbent polym ^^^^^^ 

adsorbent materials m 

— r:r — - rrn^ ™ 
• — r::\:r; r;«r.-:: . ... - - • 

vehicles. Ih' , n... „. .11 provUri 

..tie. u3> c». .o--- - 

„.e..os '^••;„ ;L.ve.. ... 

pow" '» „ no) hold th. 

,1„ msh or p.rfor...i pl"" (15) « 

" '""";;„::.cr.ron.. v.po„ .i.px.c.. • — 

In use air containing g canister through 

..1 .».x« .r.::;.:: poi.« <m 

.... ... "'T ' „1 « c..i...r i. " ^ 

„ ... ...i" t^"*' 

. :.o ... — <"> 

(13) i, vhic. ..r .111 .4„rte« 

, P....C1" - ; :\eio. ..p.ri~«. 
::::: ::: — - - - - 
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• * r of the type shown in Figure 1 having a 

" . " " " . 

...sphere. «t.r £« • t. . 

r "• ^ . , „t „ 1, co»p.t.tiv. wt. * .. 

tMt tM cart" P»«'"' (1.1 utr. p.ck«<l 

The working capacity of the p 

Comparative Test A. 

' USSBl^ „ in comparative Test B. except 

- experiment was r .^^^^^ ^^^^^^^^^ 

that the lover part of ^^^^^^ ^.^t A. 

vhile the upper part was 

3 B. Both aasorhents ^^'^^t lsoU^^^^ ^^^^-^ 
relative quantities o 6 ^^^^ 

«.3orhent carbon were 3:1 hy as the mean 

The working capacity of the ^^^^^^^^^ 3 ^. 
six cycles of the operation v.th 

30 The result is given in ^"^^^'^'^ working capacity was 

,or comparison a ''^oiti.s from Tests A and B and 

— r:; ::::: ^r^^^^^^^^^ - ^- 

the relative amounts of carDo 
results are given In Tahle 1. 
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TABLE 


1 EXPEKIMENT 


WORKIKG CAPACITY | 
(g) 1 


1 Test A 


20 1 


1 Test B 


22 I 


1 Example 1 


29.2 1 


1 Example 1 
1 (predicted) 


21.5 I 



. .hese tests with typical vehicle c.nlsters. 
Xn ..dition to t. e ^ ^^^^^^^ 

laboratory tests vere in steel 

vessels that could be separat ^^^^ ^^^^^^ ^ ^ 

..scption and <^"-^;;''^ ^ ,eld in place between plugs 

could hold up to 60 ml ^ ^^^^^ ^^^^^ 

1 The two beds vere containeo i 
of glass wool. The simulated by passing 

— - - j;^;;::t::ir s3^ml mm o. ni^ogen ..ough 

gasoline vapour, pr 6u d y ^^^^ ^^^^ ^ 

200 ml Eurograde unleaded 95/85 g .^^ ^^^^^^^ 

.ath. through the polymer bed ,,,,, ..om 

The tezuperature in the centre ^ ^^^^^^^^ 

second carbon ^^ J"; „ass spectrometer 

composition of the effluent g ^^^^ ^^^^ 

- absorption cycle ^i;^ ::^^^^ reached 1 . 10- unts. 

.He .as. — ^7"^ flow was then stopped and the two 

ie partial breakthrough. The E ^^^^ ^^^^ 

,eds were isolated and wexghed. The 
35 the water bath. 
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out by reversing the nitrogen flow 

resorption vas c.rrxed out by ^^^^^^^^^^ 

t.ro.. tne two .e.s. ^ ^ ^^^^^^^^ ,,,„p..n cycie. A.ter 

' ^^^irJ re lsei. ^e^ovea .ro„ the .ater .at. 
the AO minutes the tvo wo 



and weighed 
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20 



invention and show the ^^^^^ ^^^^^ ^^^^ 

..tive loss canisters (test D) . 
in evaporative xooa 

mSSl^^-^^ 25 ,,„,3trate the dra^aUc improvements 

Examples 2 to 7 (table 2) d ^ ^^^^^ ^^^^ 

in both the time to ^-"^^Z^s po^r. - the 

nrst bed is fiUed vith 80 ml o t e ^ --^^..^T The carbon 

,.,.n. .ed With eo ml ^ ^ 7- / I,,,, „.ed in comparative test . 

is the recommended extrudate ^ ^^^^ 

. , seen from a comparison of tanies 

D. It can be seen xr ^„„,red to both the 

„ «.t fo»d in tb. v.h.cl. te ^^^^ ^^^^^^^^ 

Ex„pl.. 3 to 7 <l.»o»str«. t ^^^^^^^^^ ^^^^ 

u t.e ..i...o. 

„Uct.i »SU8 th. »om.l wt 
C..O.. o. „ „. .... t..t tH. 

t. . t.. c..... 

corr.Uf. >..tt.r th. ... ^^^^^ 

3, .h.. th. -ortiae c.p.clt, vh.ch ... .1 
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. nn.trate a second benefit of the dual bed canister, 
results demonstrate a elected to maximise the 

.IV that the carbon component can now be selected to 

::::: .... r rrr.rr:rr'" 

capability of the microporous carbons influencing 

capacity. t .bnratory Test • twin beds 

Table 2 - Cyclic Performance of Laboratory Te 

each of 80 ml capacity. 
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Test 



Materials 



Breakthrough 
time 
(minutes) 



XAI)4/XAD4 
ACl/ACl 
XADA/AC45 
XAD4/610C 
XAD4/GAC616G 
XAD4/AS IV 
XAD4/WS IV 



Working Capacity 



% weight 



21.8 

26eO 

40.5 
42.2 
38.0 
36.0 
33.0 



Butane Adsorption 



g/litre 



7.0 
6.8 

11.0 
11.7 

9.2 
10.9 

9.9 



Saturation 
Z weight 



27.6 

29.1 

44.8 

46.0 

42.2 

41.7 

37.9 



Working 



32 

33 

39 

34 

30 

33 

33 



98 

63 

54 

50 

81 

63 

75 



..e same test conditions as used for tests ^ ■ 
, e were used in the follow.ns examples o ^ ^^^^^^^ 

..e present invention. In examples ^ 2:^^ ^^^..^ 
,0 carbon was 30:50. In examples 7 S the v ^^^^^^^ 
the second bed has been reduced to 16 m.. P 
volume ratio in tests F and G was 83:17. 
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Table 3 
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Test Materials 
time (minutes) 


Breakthrough 
% weight 


Vorking Capacity 


E XAD4/XAD4 

7 XADA/SS208C 

8 XAD4/AC1 


10.8 
12.5 
11.6 


5.3 
5.9 

6.O.. 







„ tot.l vol™. h.s r ^ ^^^^ ^ 

lo^.^. «" " 
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Claims: v,,-^ie fu«l tank, said canister 

cc.pris.« . boa, ^^^^ , 

.fospwre, .s ch.r ^^^^^^^^ ^^^^ 
, of .<l.ort.»t. P«W»« arf • b« 

open. 1«. tho b.- crbo. .»« th. »1" «* 

tb. b.. .-or-' P-^- ^^^^ 

adsorbent between the gasolin 
10 atmosphere is in the range " J^^^ in 

3. A canister according to Claim 2. where 

.he range 4:5:5.5 to ^ „„uter contains a 

4. A canister according to claim relatively small bed 
«Xativel, large bed o. adsorbent polymer and a relative y 

15 of carbon. • preceding claims wherein 

the adsorbent polymer is a par specific surface 

■■ nnlvmer having a specii**. 

* ^ r^f 2 nm to 2000 nm» 
„ ...r... P=" tb. pr...-W ol.l~ «b.r.U 

, , .coo ^^^^^ 

the polymer has a surface ar 

P0.« i« th '° J"^; ^„„,.„. ...^ vb.r.in 
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Hide with a gasolii^e engine equipped with a ^ , ; 

„„iine vapour from air comprises 

' -''°\°[ t:; I r r.J. vpo^ .-o.. . «r« 

a stripping E^s x** 
JO .0. A P.OC... .or ,,,1 .Ml. r..».U.. 

— - ^ t:;rr r .c^. a. .o.er ..... 

.eight components of th ^ ^^^^^^^ ...sequently 

15 weight components of the g ^^^^ ^^^^^^ o£_adscrbent 

operating the engine so as . ^^^^^^^^ ^^^^^^ ^^^^^^ ,,,,,,, 
carbon and theo through the bed 



the air to the engine. 



20 



25 



30 



35 



,HTERNAT.ONAlSE*R« REPORT ^ 



PCT/6B 91/01269 



I n. FIELDS SEAKqifcD 



aasslficailo* Synem 

Int.Cl. 5 



B60K ; 



OusUlcallOB SjmkoU 

F02M 



Doc»ineni»iio« S*»ta>«« oiiwt ™" ' ' . , . Statehti' 



US,A.4 684 382 (ABU-ISA) 4 August 1987 
see the whole document 
EP.A.O 330 864 (ADAM OPEL AG) 6 September 1989 
see the whole document 

US A 4 308 841 (KINGSLEY) 5 January 1982 
see Abstract; claim 1; figure 1 
see column 3, line 47 - line 56 

GB.A.l 416 336 (ROHM AND HAAS COMPANY) 3 

December 1975 

cited 1n the application 

see claims 1,11 

US. A. 3 838 673 (CSICSERy'eT AL) 1 October 1974 
see the whole document 

-/- 



Relevant to Oaim No.^' 



1,5,6.8, 
9 



1,4,8-10 



.10 



• S^al caiegories of died dociim.nls 

-A-Too,m«. denning the f--'/";!;^;*^* 
«ia«ld»rod to k« of particular lelcvance 

mini etalmd) or 

Suit.. «••»." „ 
.O- .Herring .» .'»« ««• " 

•r dr~-»""««''*«i'r.rcSi;^ """" ' 

Uicf th»«tl>eiiriortlj*al»ctoime« 



involve an Inventive step 
•A* document membet nf the same ptent family 



[ IV. CERlinCATlON 

toai. of ihc Aciual Completion of the iniernaiion^l Search 

25 OCTOBER 1991 

1 InwnaiioBai ScarchinR Authority 

F.UROPr-AN I'ATENT OFFICE 



"OsirofMairme of this In.crn aiir^M .S«rch^Rcport 



S. TOPP-BORN ^W^(lP 



rcr/isA/210 i^a^ tJ»-»nr i««i 



/mcDY 1R 'I 29 October 1974 
US A. 3 844 739 (ALFRY.JR-J « 
see the whole document _ 
US,A.4 289 513 (BROWNHlU ET AL.) 15 September 

15^^ , 7 Une 41 - column 3, line 36 

see column 2. 1 ne 41 _ , 

see CO umn 4, ne 66 _ ^^^^ ^^^^ 47. 

see column 5, nne 01 

claims 1-3; fig*"-" ^'^ ... 

DE A 3 842 994 (AUDI AG) 5 July 1990 

see the whole document _ 

PATENT ABSTRACTS OF OAPA^^ ^ ^935 
rlKA;5rh6°2« C TOYOU December 1984 
see abstract 



PCT/6B 91/01269 



Rdcvast 10 Qalre No* 



1,4,8-10 

1,5,9,10 



1,2 
1.2 




ANNEX TO THE INTERNATIONAL SEARCH REPORT -.-gg 
ON INTERNATIONAL PATENT APPLICATION NO. 6B 9101269^^ 



rttent document 
chctf in setreh r q»ort 


Poblkation 
date 




Pstrnt fsmily 


1 PnbliestMin 
1 date 




D4-08-87 


None 






EP-A-0330864 06-09-89 


DE-C- 
JP-A- 


3806252 
1267350 


27-07-89 
25-10-89 




05-01-82 


None 







GB-A-1416336 



03-12-75 



US-A- 

US-A- 

CA-A- 

DE-A- 

FR-A,B 

JP-C- 

JP-A- 

JP-B- 



3805493 
3798876 
990221 
2258298 
2162081 
979629 
48063973 
54012429 



23-04-74 
26-03-74 
01-06-76 
14-06-73 

13- 07-73 

14- 12-79 
05-09-73 
23-05-79 





01-10-74 


None. 




29-10-74 


None 




15-09-81 


None 




05-07-90 


None 



I r.r «..r. drt.ils .h.ut ihh .nnex : 5« Ofnd»I J.urn^ .f .he E..r.p..n P»t«.t Oir«, N.. 11/82 



